with 02 f o r 1 hour a t a t i d a l volume of 9 ml/kg (range 6-11), a r a t e of 20/min, an end e x p i r a t o r y p r e s s u r e of 0 . At 1 hour c a ro t i d blood g a s e s were sampled, r e s i d u a l lung f l u i d was sampled, t h e animals s a c r i f i c e d and s t a t i c p r e s s u r e volume measured s i t u w i t h t h e t h o r a x open. R e s u l t s a r e grouped by BST r e s u l t s on r e s i d u a l lung l i q u i d a t 1 hour of age. A l l v a l u e s a r e mean ( r a n g e ) . A l l means d i f f e r e n t p .05. Pulmonary s u r f a c t a n t , u n d e t e c t a b l e i n lung f l u i d b e f o r e ven-I t i l a t i o n , was r e l e a s e d i n a l l but t h e most immature animals. E f f i c i e n c y of v e n t i l a t i o n , oxygenation, and development of FRC were r e l a t e d t o t h e amount of s u r f a c t a n t p r e s e n t . V e n t i l a t i o n dependent r e l e a s e of s u r f a c t a n t would e x p l a i n t h e i n i t i a l comp e n s a t i o n of immature i n f a n t s who develop p r o g r e s s i v e r e s p i r at o r y f a i l u r e a f t e r a few hours. An apparent doubling of t h e i n c i d e n c e of pneumothorax i n p r e mature neonates mechanically v e n t i l a t e d f o r RDS prompted a comp a r i s o n of v e n t i l a t o r therapy i n t h e s e p a t i e n t s , p a s t and pres e n t . I n 1973-75, 16 of b 6 i n f a n t s t r e a t e d f o r RDS developed pneumothorax/pneumomediastinum/pneumopericardium (PN) a f t e r i n t e r m i t t e n t mandatory v e n t i l a t i o n u s i n g a Baby Bird r e s p i r a t o r , while i n 1976-77 t h e frequency of PN increased t o 28 of 54 p a ti e n t s v e n t i
r a t e of 20/min, an end e x p i r a t o r y p r e s s u r e of 0 . At 1 hour c a ro t i d blood g a s e s were sampled, r e s i d u a l lung f l u i d was sampled, t h e animals s a c r i f i c e d and s t a t i c p r e s s u r e volume measured s i t u w i t h t h e t h o r a x open. R e s u l t s a r e grouped by BST r e s u l t s on r e s i d u a l lung l i q u i d a t 1 hour of age.
BST @ 1 h r N Gest .Age (d . A l l v a l u e s a r e mean ( r a n g e ) . A l l means d i f f e r e n t p .05. Pulmonary s u r f a c t a n t , u n d e t e c t a b l e i n lung f l u i d b e f o r e ven-I t i l a t i o n , was r e l e a s e d i n a l l but t h e most immature animals. E f f i c i e n c y of v e n t i l a t i o n , oxygenation, and development of FRC were r e l a t e d t o t h e amount of s u r f a c t a n t p r e s e n t . V e n t i l a t i o n dependent r e l e a s e of s u r f a c t a n t would e x p l a i n t h e i n i t i a l comp e n s a t i o n of immature i n f a n t s who develop p r o g r e s s i v e r e s p i r at o r y f a i l u r e a f t e r a few hours. An apparent doubling of t h e i n c i d e n c e of pneumothorax i n p r e mature neonates mechanically v e n t i l a t e d f o r RDS prompted a comp a r i s o n of v e n t i l a t o r therapy i n t h e s e p a t i e n t s , p a s t and pres e n t . I n 1973-75, 16 of b 6 i n f a n t s t r e a t e d f o r RDS developed pneumothorax/pneumomediastinum/pneumopericardium (PN) a f t e r i n t e r m i t t e n t mandatory v e n t i l a t i o n u s i n g a Baby Bird r e s p i r a t o r , while i n 1976-77 t h e frequency of PN increased t o 28 of 54 p a ti e n t s v e n t i l a t e d ( p c 0 . 0 3 ) . Record review demonstrated no d i f fe r e n c e s i n b i r t h weight, s e v e r i t y of d i s e a s e , age a t i n t u b a t i o n i n t e r v a l from i n t u b a t i o n t o PN o r m o r t a l i t y . V e n t i l a t o r s e t t i n g immediately p r i o r t o c l i n i c a l evidence of PN showed s i m i l a r pea p r e s s u r e s , PEEP, and F i 0 2 However, t h e r e were s i g n i f i c a n t d i f f e r e n c e s ( p < 0 . 0 1 ) i n v e n t i l a t o r r a t e s and flow r a t e s : 1976-77 1976-77 Between t h e s e p e r i o d s a change i n v e n t i l a t o r p o l i c y t o u s i n g longer i n s p i r a t o r y times o c c u r r e d . The a s s o c i a t i o n between lower flow and v e n t i l a t o r y r a t e s and a higher i n c i d e n c e of PN s u g g e s t s t h a t e i t h e r v a r i a b l e a l o n e o r i n combination w i t h longer i n s p i ra t o r y times may i n c r e a s e t h e r i s k f o r a l v e o l a r r u p t u r e and development of pneumothorax.
VENTILATOR MANAGEMENT AND PNEUMOTHORAX I N NEONATES
Lee Frank, Robert J. Roberts and 5 Tx a t 140 d g e s t a t i o n .
<O. 05 c0.05 c0.05 NS <O .005 lthough t h e Tx lung contained an i n c r e a s e number of s m a l l e r s i z d c e l l s compared t o E, t h e r e was no change i n c e l l number o r i z e w i t h i n t h e Tx o r E groups from 130 t o 140 d. The PSOD aci v i t y p e r c e l l was decreased i n E from 130 t o 140 d , but tended o i n c r e a s e i n Tx. Thus, i n E, PSOD a c t i v i t y per c e l l d e c r e a s e s i t h i n c r e a s i n g g e s t a t i o n a l age. Hypothyroidism i n t h e ovine 
I

Non-invasive e v a l u a t i o n of r i g h t v e n t r i c u l a r (RV) f u n c t i o n h a s been d i f f i c u l t i n p a t i e n t s w i t h c y s t i c f i b r o s i s (CF)
n g R V w a l l (RVW) and dimension (RVD) were compared w i t h pulmonary f u n c t i o n t e s t s and c l i n i c a l s c o r e s i n 28 CF p a t i e n t s ranging i n age from 4-35 y e a r s . RPEP/RVET c o r r e l a t e w e l l w i t h p e r c e n t v i t a l c a p a c i t y (%VCA) r=-0.74, r e s i d u a l volume (XRVol) r=0.72, and c l i n i c a l s c o r e r=-0.77. R V W and RVD correl a t e d poorly (r(0.50) w i t h XVCA, %RVol, and c l i n i c a l s c o r e . M u l t i l i n e a r r e g r e s s i o n of RPEPIRVET and RVD improved c o r r e l a t i o n i g n i f i c a n t l y f o r %RVol (r=0.82 and c l i n i c a l s c o r e (r=0.84). a t i e n t s i n r i g h t h e a r t f a i l u r e (RHF) e x h i b i t s i g n i f i c a n t l y i g h e r RPEPIRVET (mean 0.43) t h a n those without RHF (mean=0.33) n d i c a t i n g h i g h e r pulmonary a r t e r y p r e s s u r e o r diminished R V conr a c t i l i t y i n p a t i e n t s w i t h RHF. 
s i s t a n t t 02 lung t o x i c i t y than a d u l t s . A biochemical e x p l a n a t i o n f o r exc e p t i o n s t o t h i s g e n e r a l i z a t i o n was t h e b a s i s f o r t h i s study. Neonatal and a d u l t animals of 5 s p e c i e s were exposed t o 95+% O2 f o r 24 h r s and t h e i r l u n g s analyzed f o r changes i n a n t i o x i d a n t enzyme a c t i v i t y (superoxide dismutase(SOD), catalase(CAT), glut a t h i o n e peroxidase(GP)). Animals were a l s o continuously expose t o 95+% O7 t o determine s u r v i v a l times. The r e s u l t s follow:
I
Hamster 5-6 days (NC) 5 days 3 days (NC) V7 days (tSOD,CAT,GP) Mouse 5 days (NC) %7 days (tSOD,GP) Rabbit 4-5 days (NC) $7 days (tSOD,CAT,GP) (NC=no c h a n g e ; t = s i g n i f i c a n t l y i n c r e a s e d v s . a i r control,p<.05) Neonatal r a t s , m i c e , and r a b b i t s e x h i b i t r e l a t i v e t o l e r a n c e t o 02 lung t o x i c i t y ( b a s e d on s u r v i v a l and lung h i s t o l o g y ) compared t o t h e r e s p e c t i v e a d u l t s . These neonates a l s o demonstrate r a p i d inc r e a s e s i n lung a n t i o x i d a n t enzymes, whereas t h e 0 2 -s u s c e p t i b l e a d u l t s l a c k t h i s p r o t e c t i v e response. No lung enzyme response t o 02 c h a l l e n g e and e q u a l s u s c e p t i b i l i t y t o hyperoxia was observed i n n e o n a t a l and a d u l t guinea p i g s and hamsters. The f i n d i n g s support a lung biochemical b a s i s f o r t h e r e s i s t a n c e of n e o n a t a l animals of c e r t a i n s p e c i e s t o 02 lung i n j u r y . (NIH llGM 12675).
BACTERIAL ENDOTOXIN PROTECTION FROM PULMONARY OXYGEN '
TOXICITY. Lee Frank and Robert J. Roberts. Univ. o f . Iowa College of Medicine, Departments of P e d i a t r i c s Iowa C i t v . IA. 52242.
-. , * .
We have discovered t h a t t r e a t m e n t w i t h small d o s e s of b a c t e ri a l l i p o p o l y s a c c h a r i d e (endotoxin)(approx. 11100th LD50) a f f o r d s marked p r o t e c t i o n a g a i n s t 02-induced lung damage and l e t h a l i t y i n a d u l t r a t s exposed t o hyperoxia. Whereas t h e u n t r e a t e d a d u l t r a t normally succumbs t o 95+% O2 exposure a f t e r 72 hours(66/201= 30% s u r v i v a l ) w i t h s u r v i v o r s showlng evidence of s e v e r e lung injury(pu1monary edema and/or hemorrhage), r a t s t r e a t e d w i t h d a i l y i . p . d o s e s of endotoxin e x h i b i t t o l e r a n c e t o O2 l e t h a l i t y ( 2 6 5 1 274=97% s u r v i v a l ) and l u n g damage (approx. 85% w i t h o u t evidence of pulmonary edema o r hemorrhage). I n a d d i t i o n t o i n v e s t i g a t i n g p o s s i b l e mechanisms t o e x p l a i n t h e marked p r o t e c t i v e a c t i o n of endotoxin t r e a t m e n t @lung a n t i o x i d a n t enzyme a c t i v i t y , pC.05; )number of p o t e n t i a l l y d e t r i m e n t a l a l v e o l a r macrophages, p<.05), p r e l i m i n a r y a t t e m p t s have been made t o determine i f endotoxin w i l l o f f e r s i m i l a r p r o t e c t i o n from O2 t o x i c i t y i n o t h e r s p e c i e s and o t h e r age animals. To d a t e , endotoxin t r e a t m e n t a p p e a r s t o b e p r o t e c t i v e only i n t h e a d u l t r a t and rabbit(75L v s . 0% s u r v iv a l i n 95+% 0 ) . I n i t i a l experiments have been done i n n e o n a t a l guinea pigs(53% v s . 13% s u r v i v a l , b u t only 18% f r e e of lung pat h o l o g y ) ; n e o n a t a l hamsters(21Z v s . 17% s u r v i v a l ) ; and, a d u l t mice(572 v s . 50% s u r v i v a l ) . Whether t h e r e i s a t r u e s p e c i e s ( a n d 1 o r age) s p e c i f i c i t y f o r endotoxin p r o t e c t i o n , o r whether i d e a l dosage s c h e d u l e s i n t h e o t h e r s p e c i e s have n o t y e t been d e t e rmined, remains t o b e resolved. (NIHI 1F 32 HL.05415. G M 12675) .
